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Abstract: Compressive and split tensile tests were conducted on cubes and cylinders correspondingly. 
Hence fibers are put into concrete to beat these disadvantages. Adding fibers within the matrix has 
numerous important effects. Noticeably one of the improved mechanical characteristics of Fiber 
Reinforced Concrete are its superior fracture strength, toughness, impact resistance, flexural strength 
potential to deal with fatigue, improving fatigue performance is among the primary causes of the 
extensive utilization of Steel Fiber Reinforced Concrete (SFRC) in pavements, bridge decks, offshore 
structures and machine foundation, in which the composite is exposed to cyclically different load during 
its lifetime. 15 Beams of dimension 700x150x150mm were cast and tested less than two points loading to 
locate flexural strength, toughness and stiffness. An empirical equation for locating the toughness index 
was created according to fiber percentage.30 panels were cast with dimension 500x500x50mm and 500x 
500x100mm. Static point load test was conducted on every panel to calculate the power absorption, 
ductility index and secant stiffness was discovered. The goal of this analysis ended up being to read the 
conduct of Steel Fiber Reinforced Concrete (SFRC). Hooked finish fibers and corrugated fibers with 
aspect ratio of 55 were utilized. Examples were cast without fibers with fibers of .5% and 1%. Tests were 
conducted for staring at the compressive, tensile, flexural strength and absorption. 
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I. INTRODUCTION 
Today the area shuttle uses fibers in heat shield ties 
to manage the results of thermal expansion and also 
the human body’s most powerful and many flexible 
structures, muscles comprise fibers. The truth is 
fibers of just about any description improve ale 
substances to resist strain. The primary causes of 
adding steel fibers to concrete matrix would be to 
enhance the publish-cracking response from the 
concrete, i.e., to enhance its energy absorption 
capacity and apparent ductility, and also to provide 
crack resistance and crack control [1]. Also, it will 
help to keep structural integrity and cohesiveness 
within the material. Concrete is among the most 
versatile building materials. It may be cast to suit 
any structural shape from the ground water storage 
tank to some rectangular beam or column inside a 
high-rise building. The benefits of using concrete 
include high compressive strength, good fire 
resistance, high water proofing, low maintenance, 
and lengthy service existence. The disadvantages of 
utilizing concrete include poor tensile strength, low 
strain of fracture and formwork requirement. The 
main disadvantage is the fact that concrete 
develops micro cracks during curing. It's the rapid 
propagation of those micro cracks under applied 
stress that accounts for the reduced tensile strength 
from the material. The first researches combined 
with large amount of follow-up research have 
brought to the introduction of a multitude of 
material formulations that suit the phrase Fiber 
Reinforced Concrete. Steel fiber’s tensile strength, 
modulus of elasticity, stiffness modulus and 
mechanical deformations offer an excellent way of 
internal mechanical interlock. This gives a simple 
to operate product with elevated ductility you can 
use in applying high-impact and fatigue loading 
with no anxiety about brittle concrete failure. Thus, 
SFRC exhibits better performance not just under 
static and quasi-statically applied loads but 
additionally under fatigue, impact, and impulsive 
loading. 
Usual Reinforced Concrete: Johnston discovered 
that tensile strength of concrete is usually 8% to 
fifteen Percent of their compressive strength. This 
weakness continues to be worked with more than 
many decades using a system of reinforcing bars 
(rebars) to produce reinforced concrete to ensure 
that concrete mainly resists compressive stresses 
and rebars resist tensile and shear stresses. The 
longitudinal rebar inside a beam resists flexural 
(tensile stress) whereas the stirrups, wrapped round 
the longitudinal bar, resist shear stresses. Inside a 
column, vertical bars resist compression and 
buckling stresses while ties resist shear and supply 
confinement to vertical bars. Utilization of 
reinforced concrete creates a great composite 
material with extensive applications. Steel bars, 
however, reinforce concrete against tension only in 
your area. Cracks in reinforced concrete people 
extend freely until encountering a rebar [2]. Thus 
requirement for multidirectional and carefully 
spaced steel reinforcement arises. That can’t be 
practically possible. Steel fiber reinforcement 
provides the solution with this problem. 
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Fiber Reinforced Concrete: Fiber reinforced 
concrete is really a concrete mix which contains 
short discrete fibers which are uniformly 
distributed and at random oriented. Because of 
these different formulations, four groups of fiber 
reinforcing happen to be produced. Included in this 
are steel fibers, glass fibers, synthetic fibers and 
natural fibers. In those different fibers that 
character of Fiber Reinforced Concrete changes 
with different concrete's, fiber materials, 
geometries, distribution, orientation and densities. 
Fibers having a non-circular mix section make use 
of an equivalent diameter for that calculation of 
aspect ratio. When the modulus of elasticity from 
the fiber is greater compared to matrix (concrete or 
mortar binder), they assist to hold the burden by 
growing the tensile strength from the material. Rise 
in the aspect ratio from the fiber usually segments 
the flexural strength and toughness from the 
matrix. However, fibers that are too lengthy have a 
tendency to "ball" within the mix and make 
workability problems. Unlike resin and metal the 
fiber composites where the fibers are aligned and 
add up to sixty to eighty % from the composite 
volume, fiber reinforced Cement or Concrete 
composites have a less number of fibers which can 
be arranged in planar or random orientations. 
Unidirectional fibers uniformly distributed through 
the volume are the best in uniaxial tension. While 
flexural strength may rely on the unidirectional 
alignment from the fibers spread for from the 
neutral plane, flexural shear strength may require a 
random orientation. An effective shape and greater 
aspect ratio will also be required to develop a 
sufficient bond between your concrete and also the 
fiber so the fracture from the fibers might be fully 
utilized. 
II. METHODOLOGY 
Crimped or deformed steel fibers happen to be 
created both full-length and crimped or bent at ends 
only. Steel fibers will also be created through the 
melt- extraction process. This process uses wheel 
that touches a molten metal surface, lifts off liquid 
metal and quickly freezes it into fibers that are 
tossed off centrifugal pressure. The fibers come 
with an irregular surface along with a crescent 
formed mix section. Round steel fibers are created 
by cutting or chopping wire, typically getting 
diameter of .25 to .76 mm [3]. Flat steel fibers 
getting mix sections varying from .15 to .41mm 
thick by .25 to .90mm wide are created by shearing 
sheets or by flattening wire. 
Fiber: Fibers use concrete utilizing two 
mechanisms: the spacing mechanism and also the 
crack bridging mechanism. The spacing 
mechanism requires a lot of fibers well distributed 
inside the concrete matrix to arrest any existing 
micro-crack that may potentially expand and make 
up a seem crack. For typical volume fractions of 
fibers, utilizing small diameter fibers or micro 
fibers can make sure the needed quantity of fibers 
for micro crack arrest. The 2nd mechanism termed 
crack bridging requires bigger straight fibers with 
sufficient bond to concrete. Steel fibers are thought 
an excellent illustration of this fiber type that's 
generally known as large diameter fibers or macro 
fibers. The tensile cracking strain of cement matrix 
is extremely less than the yield or ultimate strain of 
steel fibers. Consequently, whenever a fiber 
reinforced composite is loaded, the matrix will 
crack lengthy prior to the fibers could be fractured. 
When the matrix is cracked the composite is 
constantly on the carry growing tensile stress the 
height stress and also the peak strain from the 
composite are more than individuals from the 
matrix alone and through the inelastic range from 
first cracking and also the peak, multiple cracking 
of matrix occurs Pullout resistance of steel fibers is 
essential for efficiency. Pullout strength of steel 
fibers considerably increases the publish- cracking 
tensile strength of concrete. Being an SFRC beam 
or any other structural element is loaded; steel 
fibers bridge the cracks, as proven in Figure 1.2. 
Such bridging action offers the SFRC specimen 
with greater ultimate tensile strength and, more to 
the point, bigger toughness and energy absorption. 
An essential advantage of this fiber conduct is 
material damage tolerance [4]. At 2% steel fiber 
volume, damage tolerance factor based on Bayasi 
and Kaiser was resolute as 93%. A disadvantage of 
utilizing steel fibers in concrete is decrease in 
workability. Workability of SFRC is impacted by 
fiber aspect ratio and volume fraction too the 
workability of plain concrete. As fiber content 
increases, workability decreases. To beat the 
workability problems connected with SFRC, 
modification of concrete mix design is suggested. 
Such modifications may include using additives. 
 
Fig.1.Steel fibers 
Cube Compression Test: This test was conducted 
according to IS 516-1959. The cubes of normal size 
150x150x150mm were utilized to obtain the 
compressive strength of concrete. Examples were 
put on the bearing the surface of UTM, of capacity 
300 tones without eccentricity along with a uniform 
rate of loading of 140 Kg/cm2 each minute was 
applied up until the failure from the cube. The 
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utmost load was noted and also the compressive 
strength was calculated. 
Split Tension Test: This test was conducted 
according to IS 5816-1970. The cylinders of 
normal size 150mm diameter and 300 mm height 
was put on the UTM with capacity 200tones, using 
the diameter horizontal. At the very top and bottom 
two strips of wood where placed to prevent the 
crushing of concrete specimen in the points in 
which the bearing top of the compression testing 
machine and also the cylinder specimen meets. The 
utmost load was noted lower. 
Flexural Test: SFRC beams of size 
150x150x700mm were tested utilizing a servo 
controlled UTM (MTS) as reported by the 
procedure succumbed ASTM C-78. The specimen 
was switched on its side regarding its position as 
molded and centered around the bearing block. The 
beam was simply supported more than a length of 
600mm; along with a two point loading system was 
utilized getting an finish bearing of 50mm from 
each support [5]. The burden applying block is 
made into connection with the top of specimen in 
the third point between your supports. The UTM 
was operated for a price of .1mm/min, load and 
displacement was recorded constantly. The very 
first crack load and also the corresponding 
deflection were noted. The loading was ongoing up 
to six occasions the very first crack deflection. The 
utmost load was measured. It required about 40 
minutes accomplishing the exam on every 
specimen. Toughness was calculated because the 
energy equal to the region underneath the load 
deflection curve as reported by the procedure 
succumbed the American society for testing and 
material’s ASTM C-1018. Toughness index was 
calculated because the number acquired by 
dividing the region up to a particular deflection 
through the area up to the very first crack 
deflection. Stiffness is a vital property which 
determines the rigidity from the material. Stiffness 
is ale the fabric to face up to deformation 
underneath the applied load. Stiffness from the 
beam specimen was discovered because the slope 
from the load-deflection curves up to the elastic 
region from the curve. The empirical equations for 
locating the toughness indices put together while 
using I5 and I10 values in the experimental results 
using Microsoft Stand out office program. When 
the toughness was known the proportion of fibers 
needed could be calculated easily. Ductility index 
was calculated as the number of the deflection up 
to the best load towards the deflection up to the 
very first crack load. The ductility so calculated is 
known as the displacement ductility. 
Casting of Examples: The types of materials were 
considered precisely utilizing a digital weighing 
instrument. For plain concrete, fine aggregates, 
coarse aggregate, cement, water were put into the 
mix machine and mixed completely for 3 minutes. 
Steel fibers were robotically sprinkled within the 
mixture machine after thorough mixing from the 
ingredients of concrete. For preparing the specimen 
for compressive, tensile, and flexure strength 
permanent steel moulds were utilized. Wooden 
moulds were fabricated to cast the exam examples 
for panel testing. Six wooden moulds were 
fabricated to facilitate synchronized casting of test 
panels [6]. Two different thicknesses were adopted 
for that panels the panel sizes adopted were 
500×500×50mm a nod 500×500×100mm. Before 
mixing the concrete the moulds were stored ready. 
The edges and the foot of the all of the mould were 
correctly oiled for simple remolding. The panel 
was stored in an position of 45° and so the concrete 
was splashed within the panel from the distance of 
1 meter. Then your top surface was handed an even 
finish. 
Curing of Examples: The exam examples were 
kept in place free of vibration and stored in a 
temperature of 27°±2°C for twenty-four hrs ± ½ 
hour from the moment of inclusion of water 
towards the dry ingredients. Following this period, 
the specimen were marked and taken off the 
moulds and immediately submerged in clean 
freshwater and stored there until removed just 
before test. The examples were permitted to get dry 
before testing. 
 
Fig.2.SFRC using hooked fiber 
 
Fig.3.Split Tensile strength 
III. CONCLUSION 
The stiffness of beams was studied and it was 
discovered to be maximum for hooked finish fiber 
with 1% volume fraction. The empirical equations 
coded in this experiment can be used as calculating 
the toughness indices or number of fiber whichever 
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is needed. The 100mm thick panel absorbed the 
utmost energy of 1010Nm with Hooked finish steel 
fiber with volume fraction .5% for any deflection 
of 20mm. Secant stiffness was discovered to be 
maximum for corrugated fiber with volume 
fraction 1%.The ductility of steel fiber reinforced 
concrete was discovered to improve with rise in 
volume fraction of fibers and also the maximum 
increase was observed for hooked fibers with 1% 
volume fraction. Adding fibers to concrete 
considerably increases its toughness and helps 
make the concrete more ductile as observed 
through the modes of failure of examples. The 
advance within the energy absorption capacity of 
steel fiber reinforced concrete panels with growing 
number of steel fiber was clearly proven through 
the outcomes of the static load test on panels. 
Inclusion of steel fibers to concrete boosts the 
compressive strength of concrete marginally. 
Adding steel fibers boosts the tensile strength. The 
tensile strength was discovered to be maximum 
with volume fraction of just one Percent. By adding 
steel fibers the flexure strength was discovered to 
lower marginally. 
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